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e CloudSat GEOPROF and CLDCLAS

*  GEOPROF locates cloud height/cloiid co “’i ,
* Range-resolved reflectivity profiles — cloud presin
* Quality control: cloud mask confidence 0-40 (low—
e Bin with cloud mask > 6 and > 10 (robust clouds 2‘20) ?

e  CLDCLASS partitions clouds into types
* Ac, As, Cb, Ci, Cu, Ns, Sc, St -
e Derived from cloud mask (GEOPRO
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e AIRS: up to 2 layers of
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* Resolution: ECF ~ 15 km,
e ECF averaged to 45 km; CT]

odology via cloud-clear s \ﬂ

"' 4,000 retrievals/day (on 45 k

o B

.




e CALIPSO L1 total attenuated backscatt z%
e
* Additional products available/in development K

* 1064 nm backscatter, polarization, extinction, VIS/IR ch

type, optical depth, particle size, etc. 8

e L1 attenuated backscatter @ 532 nm

e Visualization of clouds/aerosols "]
* Vertical resolution: 30 m (60 m) for su face -8.2
* Horizontal resolution: 333 m (1.0 km) for s
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e Cloud/aerosol discrimir
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Comparison Methodology

e Use 4 days of comparison (07/22/06, 08/15/06, 09/08/06, 10/26/06)
e Global statistics
o Difference (separately) AIRS with CloudSat and CALIPSO cloud tops
e 2reasons frequency vs. height PDFs not central to comparison

* Lose 1-1 cloud information: right PDF for wrong reasons
* AIRS reports radiative Z, ,, not cloud profiles (unlike CloudSat/CALIPSO)

e  Presentation material ordered as follows:

o Example vertical x-sections of AIRS and CloudSat/CALIPSO cloud fields
e GEOPROF (AIRS V4 vs. V)5)
e CLDCLASS
e CALIPSO 532 nm backscatter + cloud feature mask

e CloudSat — AIRS
* PDFs (All Clouds and individual cloud types)
* Mean difference + 1-o variability

e CALIPSO - AIRS
e PDFs (All Clouds)

* Mean difference + 1-0 variability

e Summarize and conclude




e AIRS Cloud Height ~ ——
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CloudSat — AIRS V5 (Upper Layer)

=70 to +70 Jeint AIRS and CloudSat clecuda V5
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* CloudSat — AIRS for two cloud mask cut-offs (> 6 and > 10 on the left and right, respectively)
* Most points clustered near zero bias above ECF > 0.1
* More stringent cloud masking — less scatter

e | in number of matched pairs with {1 in ECF (more broken/transparent than opaque clouds)
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AIRS Upper Layer ECF
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CloudSat — AIRS VS5 (Lower Layer)
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* CloudSat — AIRS for two cloud mask cut-offs (> 6 and > 10 on the left and right, respectively)
* Lots more scatter when differencing with AIRS lower layer

* However, two “modes” of agreement:
* Decrease in large differences with increasing ECF

* Other “mode” centered along zero bias over range of ECF

. AIRS shows skill for lower Cu/Sc layer: CSat misses thin Ci or erroneous AIRS upper layer




ind MRS 2nd Cloud Layer V5
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ind MRS 2nd Cloud Layer V5
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Summary and Conclusions

CloudSat and CALIPSO reveal skill in AIRS 2-layer heights

Bias and variability dependent on cloud type
e  AIRS upper layer more sensitive to Ac, As, Cb, Ci, and Ns
* AIRS lower layer more sensitive to Cu and Sc

Bias slightly larger with CALIPSO than CloudSat (e.g., Ci)

* Expected due to known instrument sensitivities

Reveals some limitations in AIRS cloud fields
e Very thin, spurious, CALIPSO does not observe (day and night)
* Behavior observed via other analyses
* Treatment of CO, source of thin Ci frequency/trends (Hearty et al., 2006, AGU poster)
* Lower layer often placed within opaque clouds
* Well below height range of sensitivity in IR

A-train cross-platform analyses are bearing fruit!




